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(54) TRACKING CONTROLLER AND OPTICAL DISK DEVICE USING THE 
SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain the removal of DC offset of a tracking 
error signal in accordance with a lens sensor signal produced by various kinds of 
producing methods while keeping a tracking group gain to be constant. 
SOLUTION: In an operation amplifier circuit 6, when the lens sensor signal LS is 
produced by a non-reflective light method, the tracking error signal TE is passed 
as it is, and when the signal is produced by a reflective light method, the lens 
sensor signal LS from a gain circuit 5 is subtracted and the DC offset is removed, 
then it is supplied to a variable gain control circuit 9. In the variable gain control 
circuit 9, the tracking error signal TE is subjected to gain control by a total 
reflective light quantity signal PE and formed to the signal having the constant 



amplitude and supplied to the operation amplifier circuit 6. In the operation 
amplifier circuit 10, when the lens sensor signal is produced by a reflective light 
method, the tracking error signal TE is passed as it is, and when the signal LS is 
produced by a non-reflective light method, the lens sensor signal LS from the 
gain circuit 5 is subtracted and the DC offset is removed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Equip the abbreviation radial of an optical disk with a movable objective 



lens, and this optical disk is made to condense a light beam through this 
objective lens. The optical pickup which detects the reflected light from this 
optical disk of this light beam, and outputs the electrical signal according to the 
detection result, the disk radial location of this objective lens to this optical pickup 
- a variation rate - with a lens location detection means to generate the lens 
sensor signal according to an amount An output signal is processed from this 
optical pickup. A tracking error signal, The digital disposal circuit which generates 
the total amount signal of reflected lights according to the total amount of 
reflected lights from this optical disk, The 1st differential amplifying circuit which 
carries out differential processing of this tracking error signal outputted from this 
digital disposal circuit, The adjustable gain amplifying circuit which controls the 
gain of this tracking error signal outputted according to this total amount signal of 
reflected lights from this 1st differential amplifying circuit, and generates the 
tracking error signal of the predetermined criteria amplitude, The 2nd differential 
amplifying circuit which carries out differential processing of this tracking signal 
outputted from this adjustable gain amplifying circuit is prepared. In either of this 
1st and 2nd differential amplifying circuit By carrying out subtraction processing 
of this lens sensor signal generated with this lens location detection means from 
this tracking error signal The tracking control unit characterized by performing 
tracking control by removing the direct current offset of this tracking error signal, 
and moving this objective lens to the disk radial using this tracking error signal 
outputted from this 2nd differential amplifying circuit. 
[Claim 2] Either of said lens sensor signal and the signal of zero value is the 
tracking control unit characterized by being supplied alternatively as a subtraction 
value [ on claim 1 and as opposed to said tracking error signal in the said 1st and 
2nd subtraction means ]. 

[Claim 3] Equip the abbreviation radial of an optical disk with a movable objective 
lens, and this optical disk is made to condense a light beam through this 
objective lens. The optical pickup which detects the reflected light from this 
optical disk of this light beam, and outputs the electrical signal according to the 



detection result, the disk radial location of this objective lens to this optical pickup 
- a variation rate - with a lens location detection means to generate the lens 
sensor signal according to an amount An output signal is processed from this 
optical pickup. A tracking error signal, The digital disposal circuit which generates 
the total amount signal of reflected lights according to the total amount of 
reflected lights from this optical disk, The 1st gain circuit which multiplies this lens 
sensor signal by the 1st gain factor, The 2nd gain circuit which multiplies this lens 
sensor signal by the 2nd gain factor, from this tracking signal outputted from this 
digital disposal circuit - this - with the 1st differential amplifying circuit which 
subtracts the output signal of the 1st gain circuit The adjustable gain amplifying 
circuit which controls the gain of this tracking error signal outputted according to 
this total amount signal of reflected lights from this 1st differential amplifying 
circuit, and generates the tracking error signal of the predetermined criteria 
amplitude, The 2nd differential amplifying circuit which subtracts the output signal 
of the 2nd gain circuit is prepared, from this tracking signal outputted from this 
adjustable gain amplifying circuit - this - this, when one gain factor of the 1st 
and 2nd gain circuit is 0 and the gain factors of another side are predetermined 
values other than zero The tracking control unit characterized by performing 
tracking control by removing the direct current offset of this tracking error signal, 
and moving this objective lens to the disk radial using this tracking error signal 
outputted from this 2nd differential amplifying circuit. 

[Claim 4] Either of the gain factors of a value set to claim 3 and predetermined 
[ other than the gain factor of 0 and 0 ] in the said 1st and 2nd subtraction means 
is the tracking control unit characterized by the ability to set up alternatively. 
[Claim 5] It is the tracking control unit characterized by said lens location 
detection means generating a lens sensor signal in claim 1 thru/or any one of the 
4 according to the detection result of ******** from said optical disk in said optical 
pickup. 

[Claim 6] the physical location of said objective lens [ on claim 1 thru/or any one 
of the 4, and as opposed to said optical pickup in said lens location detection 



means ] - a variation rate - the tracking control unit characterized by having a 
movement magnitude detection means to detect an amount, and generating said 
lens sensor signal according to the detection output of this movement magnitude 
detection means. 

[Claim 7] The optical disk unit characterized by having claim 1 thru/or the tracking 
control unit of any one publication of six, the focal control means that drives said 
objective lens in the direction of an optical axis of ****, and performs focal control, 
the thread control means which moves said optical pickup to the abbreviation 
radial of said optical disk, and the spindle control means which rotates said 
optical disk with a predetermined rotational speed. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the tracking control device and 
optical disk unit which perform automatic gain control, and relates to the tracking 
control device from which the direct current offset of a tracking error signal is 
removable especially corresponding to the lens sensor signal of various 
generation methods, and the optical disk unit which enabled it to improve an 
informational reading precision and record precision using this tracking control 
device so that a tracking loop gain may become fixed. 
[0002] 

[Description of the Prior Art] Although an optical disk unit reads information by 
which information irradiated laser and was recorded on the disk (henceforth an 
optical disk) recorded optically from the difference of the reflected light of writing 
in information **** or laser, two troubles shown below and the cure of those are 
devised by this. 



[0003] First, the 1st trouble and its cure in an optical disk unit are explained. 
[0004] As a means to acquire the tracking error signal which shows the gap of 
the focus of laser to the truck on an optical disk, it is well-known that the push 
pull method etc. is used. 

[0005] It is known that direct current offset will generate the tracking error signal 
acquired by this push pull method according to the location gap of the disk radial 
of an objective lens to an optical pickup, and the differential push pull method (it 
is called a DPP method below Differential Push Pull:) is proposed as an 
approach of solving this problem. This like the publication to JP,5-298730,Afor 
example, by dividing a laser beam into three beams by the diffraction grating 
Form one main beam and two side beams on an optical disk, and only the one 
half of a track pitch is shifted on disk radial both sides to the spot (henceforth the 
Maine spot) of a main beam on a disk. And by preceding with the Maine spot, 
arranging the spot (it being called **** and a side spot) of each side beam, and 
taking the differential of the push pull signal generated from this Maine spot and 
these side spot, respectively The tracking error signal which removed direct 
current offset is acquired. 

[0006] When this approach is used, it is effective in removing the direct current 
offset resulting from a location gap of the optical spot on the detection side 
produced with the variation rate of the objective lens to an optical pickup. 
However, by this approach, even if it cannot remove direct current offset resulting 
from a gap of the optical intensity distribution in a detection light spot but uses a 
DPP method for this reason, minute direct current offset occurs to a tracking 
error signal, and the problem described below arises. 
[0007] Drawing 10 (a) shows the tracking error signal of the disk B by which 
drawing 10 (b) was generated with the same DPP method as the case of optical 
disk A in the tracking error signal of optical disk A generated by the DPP method, 
respectively. Here, disk parameters, such as a reflection factor of light, and a 
truck slot, the width of recording track, differ mutually, and optical disks A and B 
make the amplitude Y of the tracking error signal of Disk B smaller than the 



amplitude X of the tracking error signal of optical disk A. 
[0008] In drawing 10 (a), (A) is the case of lens shift (variation rate of objective 
lens to optical pickup amount) =0, it is direct-current-offset =0, and (B) is lens 
shift =alpha and the gap of the optical intensity distribution of a detection light 
spot (namely, the Maine spot and a side spot) shows that direct current offset 
OFS has occurred. Here, in this optical disk A, direct current offset OFS shall be 
small enough to the amplitude X of a tracking error signal, and the effect which it 
has on tracking control shall be extent which can be disregarded. Moreover, the 
amplitude X of a tracking error signal shall have sufficient amplitude to perform 
stable tracking control. 

[0009] On the other hand, in drawing 10 (b), (C) is the case of lens shift =0, it is 
direct-current-offset =0, and (D) is lens shift =alpha and the gap of the intensity 
distribution of a detection light spot shows that direct current offset OFS has 
occurred. The direct current offset OFS in drawing 10 (a) and (b) is not 
dependent on a disk parameter depending on optical intensity distribution, for this 
reason, in optical disk A and Disk B, when a lens shift is the same, direct current 
offset OFS is also almost equal - things - ** 

[0010] Here, in optical disk B ( drawing 10 (b)), if the amplitude Y of a tracking 
error signal is small, a tracking loop gain cannot become small and cannot 
perform stable tracking control. Then, when the tracking error signal of optical 
disk B is amplified by multiplying by gain (X/Y) so that the amplitude comparable 
as the amplitude X of the tracking error signal of optical disk A may be obtained, 
the wave comes to be shown in (E) of drawing 10 (b). However, direct current 
offset OFS is also amplified and it is set to OFS (X/Y). Here, if OFS>OFS (X/Y) is 
realized and the tracking error signal of optical disk B is amplified from X>Y, 
direct current offset OFS will also be amplified. For this reason, in the rewriting 
mold optical disk unit with which the precision of tracking is demanded, it 
becomes the cause which causes degradation of record precision. Moreover, it 
cannot be overemphasized in reading of information that the accuracy of reading 
deteriorates. 



[0011] By the way, the push pull signal generated from the side spot preceded 
with the Maine spot like the publication to JP,5-298730,A can be used as the 
signal according to a variation rate, i.e., the lens sensor signal, of the objective 
lens to an optical pickup. In addition, the direct current offset resulting from the 
optical intensity-distribution gap produced with the variation rate of the objective 
lens to an optical pickup Since it is so small that it can ignore compared with the 
direct current offset resulting from the location gap of the disk radial to the truck 
of the detection light spot by the variation rate of the objective lens to the optical 
pickup on a detection side A lens sensor signal shows the direct current offset 
which originates in the location gap of the disk radial to the truck of the detection 
light spot by the variation rate of the objective lens to the optical pickup on a 
detection side substantially. Moreover, since the direct current offset (X/Y) OFS 
of the tracking error signal shown in (E) of drawing 10 (b) changes according to a 
lens shift amount, it can remove this direct current offset (X/Y) OFS by deducting 
the signal value according to a lens sensor signal from this tracking error signal. 
[0012] In addition, although the side spot to precede can apply to write once 
optical disks which always pass through a non-record section, such as CD-R and 
DVD-R, by the above well-known example, jn rewriting mold optical disks, such 
as CD-RW and DVD-RAM, the side spot which precedes the recorded field 
where information is already written in may pass, and, for this reason, direct 
current offset cannot be directly obtained from the side spot to precede. However, 
a lens sensor signal is generable using the push pull signal acquired from each 
reflected light of a main beam and a side beam. Hereafter, the approach is 
explained using drawing 1 1 . 

[0013] Drawing 1 1 (a) showed the push pull signal acquired from the reflected 
light of a main beam, and the direct current offset resulting from a location gap of 
the disk radial from the truck of the optical spot on a detection side (namely, 
detection light spot) has generated it. Moreover, drawing 1 1 (b) is a push pull 
signal acquired from the reflected light of the side spot preceded with a main 
beam, and direct current offset has generated it like the push pull signal shown in 



drawing 1 1 (a). 

[0014] Here, if it shall be adjusted so that the amplitude of the push pull signal 
shown in these drawing 11 (a) and (b) may become equal mutually, both, such 
direct-current-offset Z resulting from a lens shift (location gap of the disk radial of 
an objective lens to an optical pickup) will be the same polarities, and will 
become equal magnitude. Moreover, between the Maine spot and the side spot 
preceded with this, since only the one half of a track pitch has a gap, as the push 
pull signal acquired from the reflected light of these beams is shown in drawing 
V\_ (a) and (b), it is known that a phase will serve as signal shifted 180 degrees. 
Furthermore, the method of obtaining only a direct-current-offset component is 
also learned by carrying out averaging operator processing which adds these 
push pull signals shown in drawing 1 1 (a) and (b), and is carried out 1/2. And 
since this direct-current-offset Z is proportional to a lens shift amount, it can use 
as a lens sensor signal. 

[0015] Then, also in a rewriting mold optical disk unit, the direct current offset 
(X/Y) OFS resulting from an optical intensity-distribution gap is removable from 
the tracking error signal shown in (E) of drawing 10 (b) like a write once optical 
disk by using the lens sensor signal acquired by the above approach. 
[0016] By the way, generally a DPP method is used for the optical disk unit for 
playback in many cases. This is because a laser beam is divided into at least 
three beams by the diffraction grating, so it is difficult to obtain sufficient optical 
reinforcement for the optical reinforcement of the light beam obtained to fall and 
record information on an optical disk and easy to apply it to the optical disk unit 
for playback whose laser power may be low compared with record in a DPP 
method. 

[0017] Moreover, in a record mold optical disk unit, the conventional 1 beam 
push pull method a laser beam with optical high reinforcement is obtained is 
used in many cases. In this case, although the direct current offset resulting from 
a location gap of the detection light spot on the detection side produced with the 
variation rate to the optical pickup of an objective lens occurs, since the side 



beam is not used, a lens sensor signal cannot be generated and direct current 
offset cannot be amended by the approach of the above well-known examples. 
[0018] Then, to such a record mold optical disk unit, a lens sensor signal is 
generated using a lens position sensor, and the approach this removes direct 
current offset is used. Like the publication to JP,7-235064,A, this constitutes the 
lens position sensor which outputs the signal according to the variation rate of 
the objective lens to an optical pickup using LED, and removes the direct current 
offset of a tracking error signal with the lens sensor signal outputted from this 
lens position sensor. 

[0019] In the removal approach of direct current offset explained above, in the 
case of a DPP method, a lens sensor signal is generated using the reflected light 
from an optical disk, in the case of 1 beam push pull method, the lens sensor 
signal is generated using LED, and the generation methods of a lens sensor 
signal differ by the DPP method and 1 beam push pull method. Below, the lens 
sensor signal in the case of a DPP method will be called reflected light type lens 
sensor signal, and the lens sensor signal in the case of 1 beam push pull method, 
will be called non-reflected light type lens sensor signal. 
[0020] Next, the conventional example of the optical disk unit using each direct- 
current-offset removal approach is explained. 

[0021] the block diagram showing the 1 conventional example of the optical disk 
unit with which drawing 12 used this lens sensor signal - it is - 1 - an optical 
disk and 2 - for a digital disposal circuit and 5, as for a differential amplifying 
circuit and 7, a gain circuit and 6 are [ an objective lens and 3 / an optical pickup 
and 4 / a tracking control circuit and 8 ] driver circuits. 

[0022] Here, an optical disk 1 has the record film which used the phase change 
ingredient, and informational read, elimination, and writing are performed by the 
exposure of a laser beam. 

[0023] In this drawing, the laser beam from the source of laser which was built in 
the optical pickup 3 and which is not illustrated is condensed with the objective 
lens 2 prepared in the optical pickup 3, and the focus doubles with the record film 



of an optical disk 1 by the focal control means (not shown). 
[0024] Thus, laser is irradiated by the optical disk 1 which rotates with a 
predetermined rotational speed, light is received with the photosensor which 
built-in of the reflected light in an optical pickup 3 does not illustrate, the electrical 
signal according to the light income is acquired, and a digital disposal circuit 4 is 
supplied by the spindle control means (not shown). Moreover, tracking control is 
made by making focal control and being moved to the abbreviation radial of an 
optical disk 1 by building the actuator which is not illustrated in the optical pickup 
3, and moving an objective lens 2 in the direction of an abbreviation optical axis 
of a laser beam by this actuator according to the output of a driver circuit 8. This 
optical pickup 3 moves to radial [ of an optical disk 1 ] with the thread means 
which is not illustrated. 

[0025] Furthermore, when an optical pickup 3 can be alternatively switched in a 
DPP method and the 1 beam push pull method and 1 beam push pull method 
generates the tracking error signal TE, the optical pickup 3 also has the above 
lens position sensors, by this, a lens shift amount is detected, the signal 
according to this detection result is generated, a digital disposal circuit 4 is 
supplied, and a digital disposal circuit 4 generates and outputs the non-reflected 
light type lens sensor signal LS. 

[0026] By the 1 beam push pull method or the DPP method, a digital disposal 
circuit 4 generates the tracking error signal TE, and supplies it to the non- 
inversed input terminal (+) of a differential amplifying circuit 6. Moreover, when 
the generation method of the tracking error signal TE is 1 beam push pull method, 
in being a 3 beam DPP method about the non-reflected light type lens sensor 
signal LS, the reflected light type lens sensor signal LS is generated, respectively, 
and it supplies the gain circuit 5. 

[0027] By squaring predetermined gain to the lens sensor signal LS supplied 
from a digital disposal circuit 4, the gain circuit 5 amplifies the lens sensor signal 
LS to a signal value proper to direct-current-offset removal, and supplies it to the 
inversed input terminal (-) of a differential amplifying circuit 6. The setting gain 



value of the gain circuit 5 may be adjusted using the approach currently indicated 
in the JP,7-235064,A official report shown previously. 

[0028] The lens sensor signal LS outputted from the gain circuit 5 is subtracted, 
direct current offset is removed, the tracking error signal TE supplied to the 
differential amplifying circuit 6 is supplied to the tracking control circuit 7, and 
compensation processing of gain and a phase is made. Thus, the output signal of 
the processed tracking control circuit 7 is amplified in a driver circuit 8, and is 
supplied to an optical pickup 3 as a driving signal of a tracking actuator. 
[0029] In the above configuration, since a differential amplifying circuit 6 
subtracts the signal according to the lens sensor signal LS from the tracking error 
signal TE which direct current offset has generated, the tracking error signal TE 
with which direct current offset was removed from the differential amplifying 
circuit 6 is outputted, and the flattery precision of tracking improves by performing 
tracking control using this tracking error signal TE. 
[0030] Next, the 2nd trouble and cure of an optical disk unit are explained. 
[0031] In a rewritable optical disk, the problem from which a servo loop gain 
changes arises by the difference in the rate of a light reflex in a recorded field 
and a non-record section, and the difference in the laser power by each mode of 
record, elimination, and playback. The automatic-gain-control approach of 
adjusting a servo loop gain to criteria gain automatically, using the total amount . 
of reflected lights from an optical disk as an approach of solving this problem is 
proposed. 

[0032] For example, in JP,2-306433,A, by switching built-in resistance to an 
adjustable gain amplifying circuit according to the total amount of reflected lights, 
the amplification factor (gain) is changed and the automatic-gain-control method 
(henceforth an AGC method) which enabled it to maintain the amplitude of a 
focal error signal or a tracking error signal at the criteria amplitude is proposed. 
[0033] Drawing 13 is the block diagram showing the 1 conventional example of 
the optical disk unit which used this AGC method, and 9 is an adjustable gain 
amplifying circuit and omits the explanation which attaches the same sign to the 



part corresponding to drawing 12 , and overlaps. 

[0034] In this drawing, a digital disposal circuit 4 generates the total amount 
signal PE of reflected lights according to the total amount of reflected lights from 
an optical disk 1 using the output signal of an optical pickup 3, and supplies it to 
the adjustable gain amplifying circuit 9. The gain of the tracking error signal TE 
changes according to the total amount signal PE of reflected lights from a digital 
disposal circuit 4, and the adjustable gain amplifying circuit 9 adjusts the 
amplitude of the tracking error signal TE to the criteria amplitude. That is, when 
the total amount signal PE of reflected lights is large, the amplitude of the 
tracking error signal TE is made small, and when the total amount signal PE of 
reflected lights is small, the.amplitude of the tracking error signal TE is enlarged. 
Detailed actuation may use the approach currently indicated by previous JP,2- 
306433,A. The tracking control circuit 7 compensates the output signal of the 
adjustable gain amplifying circuit 9 for gain and a phase. 
[0035] Since the amplitude of the tracking error signal TE outputted from the 
adjustable gain amplifying circuit 9 becomes fixed by the above configuration, a 
tracking loop gain can also be kept constant. 
[0036] 

[Problem(s) to be Solved by the Invention] By the way, when the above- 
mentioned direct-current-offset removal circuit and above-mentioned adjustable 
gain amplifying circuit of the tracking error signal TE are used for coincidence 
and removal of the direct current offset from a tracking error signal and 
maintenance of a tracking loop gain are made to be performed, the following 
problems arise. 

[0037] Since the reflected light type lens sensor signal LS is generated using the 
reflected light of a detection light spot, level variation is carried out according to 
the reflection factor of an optical disk. For this reason, in order to remove direct 
current offset from the tracking error signal TE by which automatic gain control 
was carried out as drawing 12 explained as drawing 13 explained, it is necessary 
to carry out automatic gain control of the reflected light type lens sensor signal 



LS according to the total amount signal PE of reflected lights. On the other hand, 
when it is the reflected light type lens sensor signal LS, in order to remove direct 
current offset from the tracking error signal TE, automatic gain processing of the 
total amount signal PE of reflected lights becomes unnecessary by subtracting 
the lens sensor signal LS from the tracking error signal TE before automatic- 
gain-control processing is made, and removing direct current offset. 
[0038] On the other hand, it does not depend for the non-reflected light type lens 
sensor signal LS on the reflection factor of an optical disk according to the 
mechanical movement magnitude of the objective lens detected by lens position 
sensors, such as LED. For this reason, in order to remove direct current offset 
from the tracking error signal TE, it is necessary to subtract this non-reflected 
light type lens sensor signal LS from the tracking error signal TE which automatic 
gain control was performed and became the criteria amplitude. 
[0039] It responds to the difference in the generation method of the lens sensor 
signal LS. Thus, removal processing of direct current offset [ whether it carries 
out to the tracking error signal TE before automatic gain control is carried out in 
an adjustable gain control circuit, and ] [ whether it carries out to the tracking 
error signal TE after automatic gain control was carried out in the adjustable gain 
control circuit, and ] If the tracking error signals TE set as the object of the 
removal processing will differ and it is going to make an optical disk unit tracking 
control device correspond to the both sides of a DPP method and 1 beam push 
pull method The tracking error signal TE set as the object of direct-current-offset 
removal processing corresponding to these methods must be changed. 
[0040] The purpose of this invention solves this problem, and it is to offer the 
tracking control device which made removable direct current offset of a tracking 
error signal corresponding to the various generation methods of a lens sensor 
signal, and the optical disk unit using it while it performs automatic gain control 
so that a tracking loop gain may become fixed. 
[0041] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 



the tracking control unit by this invention The optical pickup which equip the 
abbreviation radial of an optical disk with a movable objective lens, and an optical 
disk is made to condense a light beam through an objective lens, detects the 
reflected light from the optical disk of a light beam, and outputs the electrical 
signal according to the detection result, the disk radial location of the objective 
lens to an optical pickup - a variation rate - with a lens location detection means 
to generate the lens sensor signal according to an amount An output signal is 
processed from an optical pickup. A tracking error signal, The digital disposal 
circuit which generates the total amount signal of reflected lights according to the 
total amount of reflected lights from this optical disk, The 1st differential 
amplifying circuit which carries out differential processing of the tracking signal 
outputted from a digital disposal circuit, The adjustable gain amplifying circuit 
which controls the gain of the tracking error signal outputted according to this . 
amount signal of reflected lights from the 1st differential amplifying circuit, and 
generates the tracking error signal of the predetermined criteria amplitude, The . 
2nd differential amplifying circuit which carries out differential processing of this 
tracking signal outputted from an adjustable gain amplifying circuit is prepared. In 
either of the 1st and 2nd differential amplifying circuit By carrying out subtraction 
processing of the lens sensor signal generated with the lens location detection 
means from the tracking error signal it is ** which performs tracking control by 
removing the direct current offset of a tracking error signal, and moving an 
objective lens to the disk radial using the tracking error signal outputted from the 
2nd differential amplifying circuit. 

[0042] Either of a lens sensor signal and the signal of zero value is alternatively 
supplied as a subtraction value [ as opposed to a tracking error signal in the 1st 
and 2nd subtraction means ]. 

[0043] Moreover, the tracking control unit by this invention The optical pickup 
which equip the abbreviation radial of an optical disk with a movable objective 
lens, and an optical disk is made to condense a light beam through an objective 
lens, detects the reflected light from this disk of a light beam, and outputs the 



electrical signal according to the detection result, the disk radial location of the 
objective lens to an optical pickup - a variation rate - with a lens location 
detection means to generate the lens sensor signal according to an amount An 
output signal is processed from an optical pickup. A tracking error signal, The 
digital disposal circuit which generates the total amount signal of reflected lights 
according to the total amount of reflected lights from an optical disk, The 1st gain 
circuit which multiplies a lens sensor signal by the 1st gain factor, The 2nd gain 
circuit which multiplies a lens sensor signal by the 2nd gain factor, The 1st 
differential amplifying circuit which subtracts the output signal of the 1st gain 
circuit from the tracking signal outputted from a digital disposal circuit, The 
adjustable gain amplifying circuit which controls the gain of the tracking error 
signal outputted according to the total amount signal of reflected lights from the 
1st differential amplifying circuit, and generates the tracking error signal of the 
predetermined criteria amplitude, The 2nd differential amplifying circuit which 
subtracts the output signal of the 2nd gain circuit from the tracking signal 
outputted from an adjustable gain amplifying circuit is prepared. When one gain 
factor of the 1st and 2nd gain circuit is 0 and the gain factors of another side are 
predetermined values other than zero It is a performing-tracking control thing. by 
removing the direct current offset of a tracking error signal, and moving an 
objective lens to the disk radial using the tracking error signal outputted from the 
2nd differential amplifying circuit. 

[0044] Either of the gain factor of 0 and the gain factor of predetermined values 
other than zero can set up the 1st and 2nd subtraction means alternatively. 
[0045] Moreover, a lens location detection means generates a lens sensor signal 
according to the detection result of ******** from the optical disk in an optical 
pickup. 

[0046] moreover, the physical location of an objective lens [ as opposed to an 
optical pickup in a lens location detection means ] - a variation rate - it has a 
movement magnitude detection means to detect an amount, and a lens sensor 
signal is generated according to the detection output of this movement 



magnitude detection means. 

[0047] The optical disk unit by this invention is equipped with the above- 
mentioned tracking control unit, the focal control means which drives the above- 
mentioned objective lens in the direction of an optical axis of ****, and performs 
focal control, the thread control means which moves the above-mentioned optical 
pickup to the abbreviation radial of an optical disk, and the spindle control means 
which rotates an optical disk with a predetermined rotational speed. 
[0048] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained using a drawing. Drawing 1 is the block diagram-showing the 1st 
operation gestalt of the tracking control device by this invention used for an 
optical disk unit, and 10 omits the explanation which a change-over circuit and 13 
are mode setting registers, and a differential amplifying circuit, and 11 and 12 
attach the same sign to the part corresponding to drawing 12 and drawing 13 , 
and overlaps. 

[0049] In this drawing, after the output signal of the change-over circuit 11 is 
subtracted, it is supplied to the adjustable gain amplifying circuit 9 in a differential 
amplifying circuit 6, and as for the tracking error signal TE from a digital disposal 
circuit 4, gain is controlled according to the total amount signal PE of reflected 
lights from a digital disposal circuit 4. 

[0050] According to mode signal MD outputted from the mode setting register 13, 
change-over control of the change-over circuit 1 1 is carried out. The mode 
setting register 13 with a system controller (not shown) The mode of the lens 
sensor signal LS, namely, when it is the mode in which either mode of a 
reflective type and a non-reflecting formula is the register set up alternatively, 
and the lens sensor signal LS is a non-reflected light type Mode signal MD of "L" 
(low) is outputted, and when it is the mode in which the lens sensor signal LS is a 
reflected light type, mode signal MD of "H" (high level) is outputted. 
[0051] The signal of 0 level is supplied to the input terminal a of the change-over 
circuit 1 1 , and the lens sensor signal LS outputted from the gain circuit 5 is 



supplied to an input terminal b. When mode signal MD from the mode setting 
register 13 is "L", the change-over circuit 11 is closed to an input terminal a side, 
the signal of 0 level is supplied to a differential amplifying circuit 6, and when 
mode signal MD from the mode setting register 13 is "H", the change-over circuit 
1 1 is closed to an input terminal b side, and supplies the lens sensor signal LS 
outputted from the gain circuit 5 to a differential amplifying circuit 6. 
[0052] The tracking error signal TE outputted from the adjustable gain amplifying 
circuit 9 is supplied to a differential amplifying circuit 10, and the output signal of 
the change-over circuit 12 is subtracted. The tracking error signal TE outputted 
from this differential amplifying circuit 10 is supplied to the tracking control circuit 
7. 

[0053] The lens sensor signal LS with which the change-over circuit 12 is 
outputted to an input terminal a from the gain circuit 5 is supplied, and the signal 
of 0 level is supplied to an input terminal b. When mode signal MD from the 
mode setting register 13 is "L", the lens sensor signal LS which closes the 
change-over circuit 12 to an input terminal a side, and is outputted from the gain 
circuit 5 is supplied to a differential amplifying circuit 10, and when mode signal 
MD from the mode setting register 13 is "H", the change-over circuit 1 1 is closed 
to an input terminal b side, and supplies the signal of 0 level to a differential 
amplifying circuit 6, 

[0054] In addition, the generation method of the lens sensor signal LS in an 
optical pickup 3 is uniquely decided according to an optical pickup 3, and the 
mode in which the system controller was beforehand determined by the mode 
setting register 13 in any of a reflected light type and a non-reflected light type 
when the power source of an optical disk unit was turned on is set up. 
[0055] Next, although actuation of this operation gestalt is explained, the case 
where the lens sensor signal LS is a non-reflected light type (namely, non- 
reflected light type mode) is explained first. 

[0056] When it is the non-reflected light type lens sensor signal LS, a system 
controller sets the mode setting register 13 as "L." For this reason, since both the 



change-over circuits 1 1 and 12 switch to an input terminal a, the lens sensor 
signal LS with which the signal of 0 level is outputted to the inversed input 
terminal (-) of a differential amplifying circuit 10 from the gain circuit 5 is supplied 
to the inversed input terminal (-) of a differential amplifying circuit 6, respectively. 
[0057] Drawing 2 is the block diagram showing the condition that drawing 1 starts, 
equivalent, and is hereafter explained with reference to drawing 2 . In addition, in 
the following explanation, an objective lens 2 presupposes that only the fixed 
distance alpha is carrying out the lens shift to an optical pickup 3. 
[0058] Here, drawing 3 explains the signal of each part in drawing 2 . 
[0059] Drawing 3 (a) shall show the tracking error signal TE outputted from the 
digital disposal circuit 4 in drawing 2 , the rates of a light reflex of an optical disk 
1 ( drawing 1 ) shall differ for every sections A, B, and C, and, for this reason, the 
amplitude of the tracking error signal TE differs for every sections A, B, and C. 
Here, the rate of a light reflex of an optical disk 1 serves as criteria, and carries 
out a thing in Section B. Moreover, the amplitude of the tracking error signal TE 
. in this section B is X, and direct current offset is d, and let the amplitude X be the 
criteria amplitude. Moreover, compared with Section B, the rate of a light reflex of 
an optical disk 1 of Section A shall be 1/2. For this reason, since the amplitude of 
the tracking error signal TE serves as 0.5X and direct current offset is also 
influenced of the rate of a light reflex of an optical disk 1, it is 0.5d. Furthermore, 
compared with Section C and ****** B, it shall be 1 .5 times the rate of a light 
reflex of an optical disk 1 of this. For this reason, the amplitude of the tracking 
error signal TE serves as 1 .5X, and direct current offset has become 1 .5d. 
[0060] Drawing 3 (b) shows the wave of the non-reflected light type lens sensor 
signal LS. Here, since the objective lens 2 has shifted to an optical pickup 3, this 
lens sensor signal LS serves as an electrical potential difference according to 
that shift amount, but since it is generated by the non-reflected light formula, 
regardless of the difference in the rate of a light reflex, it becomes the fixed 
electrical potential difference s. 

[0061] Drawing 3 (c) shows the wave of the non-reflected light type lens sensor 



signal LS outputted from the gain circuit 5. Here, in the gain circuit 5, since gain 
d/s shall be set up and the lens sensor signal LS of the fixed electrical potential 
difference s is inputted into the gain circuit 5, the output wave becomes 
equivalent to direct-current-offset d in the section B whose rate of a light reflex is 
criteria. 

[0062] Drawing 3 (d) shows the wave of the tracking error signal TE outputted 
from the adjustable gain control circuit 9. In the adjustable gain control circuit 9, 
when the total amount signal PE of reflected lights is large, the tracking error 
signal TE is made small, when the total amount signal PE of reflected lights is 
small, the tracking error signal TE is enlarged and the amplitude of the tracking 
error signal TE is made equal to the criteria amplitude X. Thereby, the direct 
current offset of section A-C serves as the fixed electrical potential difference d. 
[0063] Drawing 3 (e) shows the wave of the tracking error signal TE outputted 
from a differential amplifying circuit 10. Since a differential amplifying circuit 10 
subtracts the non-reflected light type lens sensor signal LS ( drawing 3 (c)) 
supplied from the gain circuit 5 from the tracking error signal TE ( drawing 3 (d)) 
supplied from the adjustable gain control circuit 9, the tracking error signal TE 
outputted from a differential amplifying circuit 10 turns into a signal of the 
amplitude X and direct current offset 0, as shown in drawing 3 (e). 
[0064] Next, the case where the lens sensor signal LS is a reflected light type 
(namely, reflected light type mode) is explained. 

[0065] In drawing 1 , when the lens sensor signal LS is a reflected light type, a 
system controller sets "H" as the mode setting register 13. For this reason, both 
the change-over circuits 1 1 and 12 switch to an input terminal b, and the signal of 
0 level is supplied for the lens sensor signal LS outputted to the inversed input 
terminal (-) of a differential amplifying circuit 6 from the gain circuit 5 to the 
inversed input terminal (-) of a differential amplifying circuit 10, respectively. 
[0066] The equal circuit in the condition that the operation gestalt shown in 
drawing 1 starts is shown in drawing 4 , and actuation of this operation gestalt is 
hereafter explained using drawing 4 . 



[0067] In drawing 4 , the objective lens 2 shall have shifted only the fixed 
distance alpha to an optical pickup 3 like explanation of drawing 2 . The wave of 
the signal of each part in drawing 4 at this time is shown in drawing 5 . 
[0068] Drawing 5 (a) is making the same wave as the tracking error signal TE 
which shows the tracking error signal TE outputted from a digital disposal circuit 

4 ( drawing 4 ), and is shown in drawing 3 (a). 

[0069] Drawing 5 (b) shows the wave of the lens sensor signal LS of the reflected 
light type outputted from a digital disposal circuit 4. Here, since the objective lens 
2 is carrying out the lens shift to the optical pickup 3, this lens sensor signal LS 
serves as an electrical potential difference according to that shift amount, but 
since it is generated by the reflected light formula, it is influenced of the rate of a 
light reflex of an optical disk 1 . For this reason, this electrical potential difference 
is 1 ,5s for 0.5s in Section A in Section B at s and Section c. 
[0070] Drawing 5 (c) shows the wave of the lens sensor signal LS outputted from 
the gain circuit 5. Here, as for the gain circuit 5, like explanation of drawing 3 , 
since the lens sensor signal LS with which gain d/s is set up and which is shown 
in drawing 5 (b) as a thing is supplied, the output voltage becomes d in 0.5d and 
Section B, and becomes 1 .5d in Section c in Section A. 
[0071] Drawing 5 (d) shows the wave of the tracking error signal TE outputted 
from a differential amplifying circuit 6. Since the lens sensor signal LS with which 
a differential amplifying circuit 6 is supplied from the gain circuit shown in drawing 

5 (c) from the tracking error signal TE shown in drawing 5 (a) subtracts, the direct 
current offset of the tracking error signal TE is set to 0. 

[0072] Drawing 5 (e) shows the wave of the tracking error signal TE outputted 
from the adjustable gain control circuit 9. The adjustable gain control circuit 9 
controls the amplitude of the tracking error signal TE supplied from a differential 
amplifying circuit 6 according to the total amount signal PE of reflected lights to 
the criteria amplitude X, as drawing 3 explained. 

[0073] As mentioned above, when it was the reflected light type lens sensor 
signal LS, as it was shown in drawing 3 (e), and the tracking error signal TE 



outputted from a differential amplifying circuit 10 turned into a signal of the 
amplitude X and direct current offset 0, and it was shown in drawing 5 (e), the 
tracking error signal TE outputted from the adjustable gain control circuit 9 serves 
as [ when it was the non-reflected light type lens sensor signal LS, ] amplitude X 
and direct current offset 0. And in drawing 2 and drawing 4 , it has the 
composition that the tracking error signal TE of these amplitude X and direct 
current offset 0 is supplied to the tracking control circuit 7 by each. For this 
reason, since a tracking servo loop serves as desired gain and offset also 
becomes sufficiently small, accurate tracking control can be performed. 
[0074] as mentioned above, with this 1st operation gestalt, the configuration 
which subtracts the lens sensor signal LS from the tracking error signal TE 
before the input of the adjustable gain control circuit 9 and after an output takes 
according to the generation method of the lens sensor signal LS - having - **** - 
- thereby - the generation method of the lens sensor signal LS - not related - 
the direct current offset of the tracking error signal TE - removing - and the gain 
of a request of a tracking servo loop - it can carry out . 
[0075] Drawing 6 is the block diagram showing the 2nd operation gestalt of the 
tracking control device by this invention, and 14 and 15 are gain circuits and omit 
the explanation which attaches the same sign to the part corresponding to 
drawing 1 , and overlaps. 

[0076] the 1st operation gestalt which this 2nd operation gestalt showed to 
drawing 1 - things - a point is a point that the gain circuits 14 and 15 are formed, 
instead of the mode setting register 13 in drawing 1 , or the change-over circuits 
11 and 12. 

[0077] In drawing 6 , that gain factor is set up by the system controller (not 
shown), squares predetermined gain to the lens sensor signal LS outputted from 
this gain circuit 5, and supplies the gain circuit 14 to the inversed input terminal (- 
) of a differential amplifying circuit 6. The gain circuit 15 is also set up by the 
system controller, squares predetermined gain to the lens sensor signal LS 
outputted from this gain circuit 5, and that gain factor supplies it to the inversed 



input terminal (-) of a differential amplifying circuit 10. 

[0078] In the above configuration, when the generation method of the lens sensor 
signal LS is a non-reflected light type, "0" is set as the gain circuit 14 and "1" is 
set as the gain circuit 15, respectively. This becomes the equivalent circuitry 
shown in drawing 2 to the operation gestalt of the above 1st, and the same 
circuitry. Moreover, when the generation method of the lens sensor signal LS is a 
reflected light type, contrary to the above, "1" is set as the gain circuit 14 and "0" 
is set as the gain circuit 15, respectively. This becomes the equivalent circuitry 
shown in drawing 4 to the operation gestalt of the above 1st, and the same 
circuitry. 

[0079] Thus, with this 2nd operation gestalt, while making into the gain circuits 14 
and 15 the change-over circuits 1 1 and 12 in the 1st operation gestalt shown in 
drawing 1 , according to the generation method of the lens sensor signal LS, the 
same effectiveness as the 1st operation gestalt will be acquired by setting a 
setup of the gain circuits 14 and 15 as "0" and "1" exclusively. 
[0080] In addition, with this 2nd operation gestalt, as shown in drawing 7 , even if 
it makes it the configuration which excluded the gain circuit 5, the same 
effectiveness can be acquired. In this case, what is necessary is just to let the 
value which made the value which carried out the multiplication of the setting 
gain value of the gain circuits 5 and 14 in drawing .6 the setting gain value of the 
gain circuit 14 in drawing 7 , and carried out the multiplication of the setting gain 
value of the gain circuits 5 and 15 in drawing 6 be the setting gain value of the 
gain circuit 15. 

[0081] Next, the 3rd operation gestalt of this invention is explained. 
[0082] As a record mold optical disk unit, the regenerative function of the optical 
disk only for playbacks is also called for besides the record function to an optical 
disk, considering the viewpoint of compatibility. Since a suitable tracking error 
signal TE generation method exists in these optical disks according to the 
classification of each optical disk, it is necessary to make the well-known 3 spot 
method correspond besides the DPP method explained previously or the 1 beam 



push pull method as a tracking control device. Here, since the photodetector 
which detects the reflected light from an optical disk is not divided, the direct 
current offset resulting from a gap of the optical intensity distribution in a lens 
shift amount or a detection light spot does not generate the 3 spot method. 
Therefore, the direct-current-offset removal function by the lens sensor signal LS 
is unnecessary. 

[0083] Drawing 8 is the block diagram showing the 3rd operation gestalt of the 
tracking control device by this invention applicable also to this optical disk unit, a 
change-over circuit and 18 are mode setting registers, and 16 and 17 omit the 
explanation which attaches the same sign to the part corresponding to drawing 1 , 
and overlaps. 

[0084] The points that this 3rd operation gestalt differs from the 1st operation 
gestalt shown in drawing 1 are the point which the change-over circuits 1 1 and 
12 of 2 inputs have replaced with the change-over circuits 16 and 17 of 3 inputs, 
and a point which the mode setting register 13 which can set up binary has 
replaced with the mode setting register 18 which can set up three values. 
[0085] In drawing 8 , the change-over circuits 16 and 17 are making the 
configuration which equipped the change-over circuits 1 1 and 12 in drawing 1 
with the input terminal c, the same signal as the change-over circuits 1 1 and 12 
in drawing 1 is supplied to the input terminals a and b of the change-over circuits 
16 and 17, and the signal of 0 level is supplied to the input terminal c of the 
change-over circuits 16 and 17. 

[0086] moreover, when the mode setting register 18 is a register to which mode 
data are set by the system controller (not shown) and the lens sensor signal LS 
is a non-reflected light type Mode data are set up so that mode signal MD of "0" 
may be outputted, and when the lens sensor signal LS is a reflected light type 
Mode data are set up so that mode signal MD of "1" may be outputted, and when 
the generation method of the tracking error signal TE is the 3 spot method, mode 
data are set up so that mode signal MD of "2" may be outputted. 
[0087] When mode signal MD supplied from the mode setting register 18 is "0", 



both the change-over circuits 16 and 17 (namely, when the lens sensor signal LS 
is a non-reflected light type) To an input terminal a, when mode signal MD is "1", 
(namely, when the lens sensor signal LS is a reflected light type) When mode 
signal MD is "2", it is switched to an input terminal b by the input terminal c, 
respectively-(namely, when the generation method of the tracking error signal TE 
is the 3 spot method). 

[0088] By the above configuration, since mode signal MD is "0" when the lens 
sensor signal LS is a non-reflected light type, both the change-over circuits 14 
and 15 switch to an input terminal a, and the 3rd operation gestalt shown in 
drawing 8 serves as the same circuitry as the equal circuit shown by drawing 2 of 
the 1st operation gestalt shown in drawing 1 . Moreover, since mode signal MD is 
"1" when the lens sensor signal LS is a reflected light type, both the change-over 
circuits 14 and 15 switch to an input terminal b, and the 3rd operation gestalt 
shown in drawing 8 serves as the same circuitry as the equal circuit shown by 
drawing 4 of the 1st operation gestalt shown in drawing 1 . That is, since it 
becomes the same configuration as the 1st operation gestalt shown in drawing 1 
when mode signal MD is "0" or "1", removal of the direct current offset of the 
tracking error signal TE and a setup of the request gain of a tracking servo loop 
will be performed. 

[0089] furthermore, when the generation method of the tracking error signal TE is 
based on 3 spot methods Since mode signal MD is "2", as shown in drawing 9 , 
the 3rd operation gestalt which both the change-over circuits 14 and 15 switch to 
an input terminal c, and is shown in drawing 8 equivalent According to the total 
amount signal PE of reflected lights, amplitude control of the tracking error signal 
TE is carried out by the adjustable gain control circuit 9, it serves as the criteria 
amplitude X, and serves as circuitry supplied to the tracking control circuit 7. That 
is, it becomes circuitry which does not remove the direct current offset of the 
tracking error signal TE. 

[0090] In addition, equivalent circuitry in case mode signal MD in the 3rd 
operation gestalt shown in drawing 8 is "2 H It is equivalent to the configuration 



when setting the setting gain value of the gain circuit 5 to "0" with the 2nd 
operation gestalt shown in drawing 6 , and equivalent also to the configuration 
when setting to "0" both the setting gain values of the gain circuits 14 and 15 in 
the modification of the 2nd operation gestalt shown in drawing 7 . That is, it can 
be made circuitry equivalent to the 3rd operation gestalt by setting the setting 
gain value of drawing 6 and the gain circuit in drawing 7 as "0" if needed. 
[0091] Moreover, in addition to the configuration of the 1st of the point, and the 
2nd operation gestalt, with the 3rd above-mentioned operation gestalt, the mode 
in which direct current offset of the tracking error signal TE is not removed can 
also be set up by considering the change-over circuits 16 and 17 as three inputs. 
Thereby, it can respond also to the 3 spot method with unnecessary direct- 
current-offset removal of the tracking error signal TE. 
[0092] 

[Effect of the Invention] When performing automatic gain control according to this 
invention so that a tracking loop gain may become fixed as explained above, 
corresponding to the lens sensor signal of various generation methods, the direct 
current offset of a tracking error signal can be removed. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing .1] It is the block diagram showing the 1st operation gestalt of the 
tracking control device by this invention. 

[Drawing 2] It is the block diagram showing the equivalent circuitry of the 1st 
operation gestalt shown by drawing 1 in case a lens sensor signal is a non- 
reflected light type. 

[Drawing 3] It is the wave form chart showing the signal of each part in the equal 
circuit shown in drawing 2 . 



[Drawing 4] It is the block diagram showing the equivalent circuitry of the 1st 
operation gestalt shown by drawing 1 in case a lens sensor signal is a reflected 
light type. 

[Drawing 5] It is the wave form chart showing the signal of each part in the equal 
circuit shown in drawing 4 . 

[Drawing 6] It is the block diagram showing the 2nd operation gestalt of the 
tracking control device by this invention. 

[Drawing 7] It is the block diagram showing the example of a complete-change 
form of the 2nd operation gestalt shown in drawing 6 . 
[Drawing 8] It is the block diagram showing the 3rd operation gestalt of the 
tracking control device by this invention. 

[Drawing 9] It is the block diagram showing the equivalent circuitry of the 3rd 
operation gestalt shown by drawing 8 in case the generation methods of a 
tracking error signal are 3 spot methods. 

[Drawing 10] It is the wave form chart showing the tracking error signal generated 
by the DPP method. 

[Drawing 11] It is the wave form chart showing the push pull signal acquired from 

the reflected light of the main beam of an optical disk. 

[Drawing 12] It is the block diagram showing an example of the conventional 

tracking control device which removes direct current offset from a tracking error 

signal. 

[Drawing 13] It is the block diagram showing an example of the conventional 
tracking control device by the automatic-gain-control method. 
[Description of Notations] 

1 Optical Disk 

2 Objective Lens 

3 Optical Pickup 

4 Digital Disposal Circuit 

5 Gain Circuit 

6 Differential Amplifying Circuit 



7 Tracking Control Circuit 

8 Driver Circuit 

9 Adjustable Gain Amplifying Circuit 

10 Differential Amplifying Circuit 
1112 Change-over circuit 

13 Mode Setting Register 

14 15 Gain circuit 

16 17 Change-over circuit 
18 Mode Setting Register 
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BBSS. LA x Lv C©^5*T'ttx ttfflJIW#y r-fc© 

)fcBfi#*©rftfciBHr«B3fc*-7-fe-y h^^-r^ 

4:8914- 7 -by htf h5-y*>?x5-ft^U:8£L 

[0 0 0 7] 01 0 (a) I4DPP*aiCj:ySja*tl 

(b) tt3fc7VX*A«)ii&£Hi;DPP£SCfc<i:y£ 
J$*nfc7^X*B©r-^y*>?X5HI^£**/T* 
LT^S. CCT% Mr 4 7.? A, B»3K«>5tt*¥h 

Kgfcy, 5V 7*B©h7 7*>*"l7- «#©BB 



[0 0 0 8] 01 0 (a) lCfcU>T. (A) BUVX* 

o©»£?*-3T. law?** K=o?*y, (b> 

ttU>X->7r- = aT*35oT\ BUHfcXtfy r- tfP5» 
>X#v Hptf-f KX#* h) ©3ttS)g#?ti©-fft 
K* »J . 7 fe y h 0 F S 5S£ LTV* C i: 
LTL^o CCT% CfDff-fX^AT'li, Bjft*7-fe 
■y hOFStf r-5y*>?*x5-€^©ffi4iXl;:*tLT 

?E#'j»* < > h 5 -y *>?fflmz4zz§}mmm.TZ 

[0 0 0 9] H1 0 (b) Kfcl^T. (C) ttU 
VX->7h = 0©^T$-pT> E^+7-tr-y r- = 0T* 
£y> (D) ttb>XS/7h = aT'£^ fcatfcXtf? 

•y h ©5$g»^©-rtitc<t y . Ban* 7-t 7|>ofs^ 

K&LTVZZtZmLT^Z. B1 0 (a) , (b) 
T©13S4-7fe -y h 0 F S tt*3£)t#*;fcft£-r3t>© 
T'£»A f-fX^\7^- $»lcliflc£Lfcl\ E©/i: 
«K ftT^X^Atx^X^BtlCfc^T. U>X->7 
. h<j«BIU«^JC(i, B354-7-fe-y K>FS«»K«*U* 
E<h45o 

[0 0 10] ftx-rX^B (01 0 (b) ) IC 

fct>Tv H5y*>^x5Ht^©g*lYjbvjx3v£u 
h5-y*>^U-77 i; 'f >6vj>5-<^y, h5-y 
*>'7'»Jffll^745Jli:!tj 5 T^4:l-\ ZZT:\ %9^7 

^AWhT-y+v^'x^-fl^roJiliXi HSS©S1§ 
^f5J:-5(c, %?4 X^Broh^-y+V^x^-fl^ 

-yyv (X/Y) ^*-r^il«!:lcJ:y. 4Hgf % 
<!:. f-©a»BH:H1 0 (b) © (E) |ca*r<J:3lcft 
So L6^U B3S4-7fe-y hOFSt,tg*S?txT (X/ 
Y) OFSt^So ZZZ\ X>YJ:y. (X/Y) O 
FS>0FS6^yTl^ 3 l 67 ? -<X^B©h5'y*>'7" 
i5-«**iWM-*fc, B-3S4-7fe«y hOFStigfli 
*nTL$5„ E©/c4<). h^y + V^Hgtfg** 

n5»«^^7 ^ 'fX^^lB^c^5t^T^i^ emiao^b 

*ffl<KHt4S. 1f?E©8!^y(c*5^Tt»s 

[00 11] »#gl¥5-2 98 7 3 0^ii^ 

lclBig©<t-5{c. y-fvxtf-y hlc^T-rs+r'T KX* 
•y K^64fig*nfcX'y->a7 , /UB^ttx ftt^y^T'-y 

•y ^ T 7 -y 7lcar ««M U>X©^f» led; o L: 
BB»#fnici8Hr*Ba*7-by h«u *HliB±T 
©^6 e y <7 T «y 7(c«t5*t% b > X©Stelc «fe 
JtX#>y hroh^'y^lcW-r^xVX^^Slp]©^ 
■TtllcfiH-rSBj3S4-7-tr-y HCif<TBaT»#*B^ 
'Jx?t"©T% U>Xfe>-y-<l^ttSIKWtc«{iJ®±T© 



(4) 
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7#>y t^vtlctttZT* xv^Wifaoim? 

010 (b) O (E) tC/Tx-rt>5->*>yx5-fl#<D 
(X/Y) OFSti, U>Xv7hSU: 

UVX-bVtHi^tcfSCfcft^l^M I < C <!: JCc}: 
»J, C©IM7t7h (X/Y) OFS^St^C 

[0 0 12] 3&fc\ J.X±Oiia«"JT'«s SfefftSWK 
7#-y htf»K*E»1B««Bi-r*C D-R^D VD 
- R&i'flillBSftxf X?(Cj»Bqrtt-?&«ft C D 
-RW-¥>DVD-RAM3& if ©S&SifcT -f 7. 7 71*, 

KX#«y hfr ^555*7* -y h£Bl&#3 ;:<!:# 

ft#£4#6*#6tt37yv':2 7>MI^£ffll v rbVX 

01 1^ffl^TiHW"T5, 

[0 0 1 3] ill 1 (a) «^'T>tf-A<DSW^6 
f#6ti*7-y 7 a ZfMmmtm L, 8iiiE±©a:7* 0 -y 
h (IPS* tttH3fcX«Kyh) <D h5-y tfrZOT^X? 

011 (b) l^-fVt*-A(c5t}rt5 
KX#y h©fil«t*»6»6n*7'y->ar;Wl* 
WJs 011 (a) tc^r7'y->a7iMI^tl^« 

B3it*7-try h#3g£LTi^ 0 
[0 0 14] C1J1T% Ctl601 1 (a) , (b) IC* 
f 7>>->a 7;H1^0ffi*i6^5^lcHL < 5 KM 
MJnri^tcDi'rixh, b>X77h 0fcfcf'y77 

v y\z$$t b vx<dtV 7 7 ¥S7s iRiofig-r 
n) icgg-rs cti5<DB-;jfct7-lry hzti, £fc[cH 

Ctilt^f KXtf-y h £«>|l|]-?& h 5 -y 7 fc? 

v*<D¥ftmt?ti&&ztciit>. ens e-Aosaw 

frS^5*l37-y->a7;Hi^W\ 011 (a) , 

(b) ic^r.fc-pic, ttfiffi8 0' rtifcflwta* 
c^ti^aienTi^o 01 1 (a) . (b) k 

JS*IWra*r3C£U:«fcy. B3&*7-tr<y Mtttfctt 
•y h Ztf u>x->7 haicikfJ-T?.©^ b>X-tV+J- 
[00 1 5] fCT% Mamfcx-rX^SBlcfc^T 

&e<fc»j. mmxT-fT.ttmmiz. 010 (b) © 

( E ) kin? h 5 -y * y 7'x 5 -fl^fr 5 %^M.^-f 
ti\z&Wt%m.yk*7*iv V (X/Y) 0FS£P££?- 

[0 0 16] <hiI3T\ DPPTJiUi, — flfitC, 



5*fc#5tig*i#5c:<htfEitT"<&oT, IBtiKtt^Tb 
— *M7-jbMg< Tt^l^fflftx-f 77gSfciIffl 

[0 0 17] Ztc. IBgS^T r <77gHtCfcl>Ttt, 
ftBUttf^b— tfTOf 6tl5ft*<D 1 t*-A7-y-> 

a5E±<7>fcajft7*-y hoeMmicesr5B^7 

46, b7X*V+rti#££firrs;i<!:tfT**-a\ ±IB©. 

«fc3*45»«i©*ai-Piia[*7-ty h**HET*c£# 
[0018] *ct\ co&^mmmxTixv&m 

izti LTtt, b>X<K77a V-fe>+J-£ffl^TbvX-fe 
>W?££fi£U CltHcJ:^TE^7-tr-y 

-rsTaJs^ffl^enSo cna, »iw7-2 

3 5 064^$gKfB«<Dcfc5^ L E D£ffll>Tftt:° 
•y 7 7 -y ncWT *«* b V X<Dg<iKl£ Ufdi^fc Hi 

■ht% i>yx$~j-/ a y-b yvzmm u c<d b>x<K 

-7-> a >-tr> VfrZiiitttiZ UVX-t: >+ffi#[Cj: 
y » h 5 y * 7 7'x 5 7 Hz -y h * N& f 

[0 0 19] W±BMBLfciia*7-b-y h<Df»i*SlT- 
DPP^oa^lctt, 7 1 67 r i-77fr6(DSW^ 
fflL"TU7X-fe>+Ki^4«U 1 tf-A7-y->:i7 
yb^Oif^lCtt. L E D^ffl^TU>X-tz>+J-<l^ 
afiELTfcy. DPP^iCil t*-A7-y-7a7;l/73fC 
1 7- U >X-b V+HI^(0£J5£& ^S^: 5o KTT'B, 
D P P7jSC©^<7)U>X-tr>+Hf^J5W7 l c^;u>X 
•b>^ffi^<kiu\ 1 lf-A7-y-7a7;U^jC(0«^O 
UVX-bV^i^^^SW^iCUVX-bvy-ft^i:^-? 

[0 0 2 0] :^c, *^<0il^7-fe-y hN&«&*ffl 

[002 1] 01 2 ttft^S U>X-trV^^ffll^c 
Jt7 f -r77SSa>-Sf3R«iJ^f«fig0T'JB^Tx 1tt 
Xt^X?. 2tt«ftUVX» 3«^tf-y77-y7, 4 

ttfi^iagmsk 5(*y-fv@»» 6ttnaiiii@0a5, 

7« h5«y*77»0IS. 8tt K5-f/\"0K7^i.o 
[0 0 2 2] CCT\ 3tx-r77l«, fiSfbtm^ffi 
l^ftEMI** L. U— fXomttiiz J: y flHKORn y 

[0 0 2 3] |I10(cte^Ts 3 l ck: , '-y77-y73lciSlt6 
hftS«*U>X2(cJ:y» 7t(^-y77-y73lcrtS*n 
fcHS Lftt^ b— 9«»6©U— tf JfcWWH6*tu 7 * 
-*7»#K (0^f) iCcfcy. *©«jSU«feT-r 
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x-7 i ©iegstc^to-tte-n^o 
[0 0 2 4] coj^iclt. xtrvKjusw^e (H 

K,|:oTm£©IIl&8irc*B&'rS5fc7 r -rX? 
1(CU-WBH»*tU *©£»#*>Wy'77'y7 , 3 

o*3WWifiic»»*-e6*iacii£j:y, 7*- *jx 

H©3fcfcr-y$ 7*731** HctL&I^U'J' K#ftlcJ: 
[0 0 2 5] 7 y 7" 3 tt, DPP^S 

i5-**TE«Sj«r««*tCtt» %\Zv'J7v73 
tt±IB© <fc 5 S 1/ VX#5?5/ a VHz >+tt,*r LTfc *J > 

[0026] mm&wm&Ait. it*-^r>i^ 
e*£j$u mmmm\E}®6<D}m&Atim¥ (+) £ 

«ja-r5o h5-y*>yx5-fl^TE©4fi8S 
aSCUVX-feVMWLS*, 3tf-ADPP*SC?» 

[0 0 2 7] y-r>HB5lfc flraBSB4fr£{Rg 

? (-) (c#t^-r5= y-f>Hi»5©»ey-r>«i4, 

%(Ca*Lfc19II¥7 - 2 3 5 0 6 AiHBTBE^nTV 
[0 0 2 8] S»«MB0»6lc«ie*tlfeh5y*>y 

x5-(i^tei*, y-fvigtts^6ia**ti*u>x 
tu h 5 ■> * > ? - »0B 7 (c«ie* tiT y-r > • (swa 
y 9*Mm7 ©aj73ft-^tt A0B 8 t*b**i 

Tx t*5y*V$T**aX— 5»©®»)^<!:Lt^t 

[0029] «±©«difcfi^T» £KrtNB0B6#a 

E frS UVZ-feVWI L S (CCS Ufcfl»*3tlW-*© 
T\ £IHHBIi]B6fr&iI%*7-t!'v 



7->*>-7*X5—fI^TE3b^{lJ73*tl. Cfl)h7»+V 

£fc«fcy» h5y*V?©iiftffStf|Jg±T3o 
[0 0 3 0] *7^X*«B©S2©IBH]5£* 

[003 1] WtiLWHtiltT* X*T*«, IBS»*a 

«t*Erwwat-p©7ififi»*©ii^ai«8B • • 

HS©#«- Rc<J:5U-+f/\°9-©a^lcj:y. +r- 

t+j— v*aniW[c»*7*-r xcmr s 

[0 0 3 2] fliltf, ttHT2 - 3 0 6 4 3 3^ii$ST* 

iMs 7*-*xx5-fl»*l*5v*>*X7-fl» 
(ttT» AGC*St^5) #»JR*ftT^ 

So 

[0033] H 1 3 fcfrfrS A G C £SC«ffl^fc#T-f 

x^«n©-«e3it«*wr«ijaia - p»oT. 9ttRraw 
[0034] nogicjs^T. fi^sa30B4tt, jieKy 

^7>y73©ai7]fl^ffl^T^X'f X* 1 fr6©$8S 
WJtatClS U7c$g£#ift»I^ P E U 5J£*J*f 
Jf«ls]B9lcttttVs. 5T2fllfiig*10B9tt, ffi^ffil 
80B4fr5©8Ea«te»I#P ElcfclTT h77*> 
?'x 7-fflfTE ©Klfltf X<b U h 5 y * V 5- 

M§PEtf**UJ|tKH;, h77*>7*l7-M 
T E © M*'Ji« < OMzMKmim P E fi5/J\*^li 
^tctt, h5'y*V*X7-ffi*TE©WI**S<T 
S„ P*ffl^ll^tt. ftOttIPP 2-306433 ^ii$E 
Tf^JtlT <5f l>Tt «fc t\ h 5 •> * > 
^JfflllilB 7 (4, pJ^fiJ^ittteSK 9 ©aj73fl^lC7-V 

[0035] w±©«fiEicj:y. muwimB9» 

6tli73*nS h77t>7"l7-f§TE©liitf-^ 

<h6' i 7*So 
[0036] 

y*>^X7-fi^TE©B3fE7|-7-b'y h^SBiRl 
XfJWWBIs]B&«^(cffit\ h 5 7t>7*i7-fl 
^6©B35*7-by h©^*i: h5'y*>^;U-Xy 

[0 0 3 7] SW^UvX-trVrfi^L S(i. «iai» 



(6) 
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s t,issft*«fi# p e uhsut mmm ®mt% c t 

&&££%Zo ctiKttU EftftauvX-feytHI^ 
K5'y*>Xx5-«^TE#5B3& 
*7-fe-y h*N&r«lcii. gBj^f»SaSA^*n 
SM<Dh5y*>?x5HI^TEfr6UyX-fevtNI 
#L SfciiWLTBiffi^-fe'y K=&^4"r5Jlttc<l: 
fs 8E»*M*PE©aftfllWWl*^d:ft*. 
[0 0 3 8] #S*tft3U>X-fe>+ttl^LS 
L E D3&,i:(Db>X?Kv/"->3 V-trV-WccfcoT&ai 
* +x^J**& U>X©«8ttWftfc»»<:fS U 

Jfcx-fX^OgSmclift&LftlA, C<Dfc46x h 
5-y*>Xx5— m^T E^6@3tt*7-b > > h^^r 
Sfctofctt, gltfJii M0tf ft ft t>nTS2Hf« £ ft 
tc h 5 -y * > 7"! 5 -«*f T E 6 C 4>$£IM& U > 

[0 0 3 9] C<DJ:?lC, UVX-fe>WILSfl)£j£ 

gfjff tmia]»?@lb¥>JttftiJ0^ n««t® h 5 <y * vx 
17-ffifT EtC«LTffft56\ Rl^f$iJilPlsllST' 
SSifK#S«Jffli*nfc^a) h5'y*>Xx5— fi^T e ic 
WLT?Tft5)b\ *OI«3t«HOWIltft*h5«y*> 
?i5-ffi#TE#gft3c:<!:U:ft»,i. ftx-rX7£tB 
h77 * vXfcJSPgBS DPP ttt 1 fc*-AX-y -> a. 

lcttJSLTB-»*7-fe-y h^SaScO^^ft^h-^-y 
*VXx5-fI^T E£gft6tfftW-fttfftSftt\ 
[0 0 4 0] 6^5P^S*»?JBU h 

•5 -y *>X/l/-XX-r >&-fct ft *<fc 5 ic Sftfjftigij 
ffl)«^ft-5i:i:t»lc, l*>X-bVVmQ4>*9&8f5a 
KtttSLT K5y*>Xx5Ht^<DB35*7-fe-y h£ 
RfcSqTttt L/c h^y*VX»gB&tf*ft£ffl^/i: 
ftx -r 7x7gB£ffiiWrs c i (cS5o 

[004 1] 

*8B£tcj;3h5y*vXM8PgB«. ftx-r*7 
©**S*lRlU:»»Rrfl6ft«*U>X««A»*U>X 

Ktt-f ^SWUVXax-r X*¥S:£|6]<0<fiBSt£»c 

is cfc u>x-t>+Hi^££/i£r ^ u>X(»s«ai#is 
siHi^6ai73*n5 t^vf-yfimzmmmmtz 



tt5 h^+vXx^HI^oflii^EWftafl^K 

»>tiiii(2]%<h«wen, an. m2a>g»iiiji[2]ss<D 

IVfllfr-*?,. h5y*>Xx5-fl^6U>Xe 

B«as#fST-£/$3- tifc l> v x-b v+rti^* mn&mt 
s z. t ic i y . h 5 * * v Xx 5 -imomftL* 7 H* «y 

h£B*£U m2(DSiiiii*i[s]^6ai7D3-tl5h7-y 
*>Xx5HI#£ffl^Tfl'i&u:/X£7 r -rX*¥£fi 
GUc&mmz ZL£[Z&>), h 5 y *>^H»*frft 5 

[0042] mi, S2<DM»#Stt> K5-y*>Xx 
5-«*(c«r*«mii: LT. U>X-fe>XfI^<b0 

[0 0 4 3] £tc. *»rcte«fc«h5v*>?WW«B 

i& %?4x^<m*'mumm^w-s.m&\;yx* 
aj^ictscfcmmffl^iii^'rsTfee-y xt, 

Tttf •> ^T 7 -y Xlc»f SSflfcUyXCx-f X^^S^fS) 

o(5iBSffiWcjSL;fcUvx-b>-9-«^^ri. u> 

X©g«ai#IS<!:, Tte-y-T-T'-yXfrSjartfi^SaS 
LTh5-y*>Xx5-fI^i:, ^xf^76^0)^S 

•fiance ufc«fii*3i£«i^.t *^m-r *<i#sag[H] 

Kis U>X-b>tHl^lcmi<DyW^^mf5m 

mmT*m2o>>?4y®i&ts m^mm^t^mti 

h7-y*>Xf!^6S 1 (D^-rvialKtDaiTDfi 
**«Wf 1 ©S»ii*i[H]iS<!:^ m 1 aSWMIsl 

e aixi^ h 5 y * y ^x5-«#o*wi*tts 

ig*sisi^eai7j?n5 h5-y*>xfi^6m2oy 

^ten. mi, m<j>>Mym&w?ftfr-i5o>? 
* ywmtf o 7» o t , y-r o w^cdw 

^<D<lT^5d<!:tcJ:y, h5-y*VXx5— ft^<DB 

X7¥g*lp)(c^li*-y-S Cilery, h7-y*>X*J 
ffl)^ftddi:t,ro7$5= 

[0044] mi, %2ff):,mzmt. oofjymi 
t o tt»©mffi<oflioy'f ytimtwTtifrtf&mtn 
icwt^mzsi 5 1 © r* So 

[0 0 4 5] $/c, U>XffiB«lJiS#Stt. ftfc?-y?7 
•yXT'O^x-fX^freoSW^O^JiSSS^lctSUT 
UVX-b>+t<i^^Sfig-rst,W7£5o 

[0 0 4 6] $fc. U>Xffi«ttlB#8M4. 3tttfy^7 
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^ClSUTUVX*>+Hi^££jrrSfc©T'<&5o 
[0 0 4 7] ^ICtS^X^glli, ±IB©h 
±fB©*t*&lUVX£Bg*©3 1 £$i 
ICSII LT 7 * - * XftJ8P£ff& 5 7 * - tl JJSm 

*>©?££. 
[0048] 

[«E©*tt©»B88] WT. *3?lB©3tS&fl^£EIE£ 

fMBlCfc* K5y*>tfW«B©*1 ©JBfc»ffi*iS 
t^ny^H?*oT, 1 OttSfWHesak 11. 1 

2tt^iiiKv 1 3ii*-KU£u-?x*?£v« HI 
■tskhii****-*. 

[0 0 4 9] BHlCfe^T^ imraBB4fr6©h7 
y*>*X5-ffl#TEIi» MS)ii*i[EliS6T-«]^[HlK 
1 1 ©ffl*rft*tfSfll*ftfca, rTSMI4HIIbI»9(c 
fl»**tlTfll«O«0tt4t(»6©ttSlt3tt«i#P Elc 

[0 0 5 0] OaisWftl 1 (4, *- Ktt£U-?A* 1 3 
W-y-f) (CfcoTUVX-fcVtfflWLSCt-K, 

bps, siam&#simo^rftiPo«- kmmrmr: 

#fi«3ttSC?** i E-K«)t*lCtt» "L" (ffiUA; 
JM ©*-Kffi#MD*i«jU UVX-feVtfflWLS 
#EIWBaCT»*^- K©t*l=l*» *H" (iSU^C 

[005 1] 1 ©Afttt?a(C& 0 

5*»5ttj***i5u>x-tv9«#Lstfiiae*n«. 

*-KIftJtU$>X*1 3fr6©«-Kffi«MDtf "L" 
TS5i:*lc«, «J&ls]81 1tt» A7jSirf affiiJKHgL: 
T, 0U^;K0«#*S»J«BlH]»6KfWeL» *- K 

O&lslBI 1H\ A^)SS?b»c^UT. * 
-f >IHB5^6ffl**n«U>X-bV»ffl^L S£MS) 

JMWsiBeicttg-rs. 

[0 0 5 2] ^$*4f|JifllalB9fr£aiA&fi3 h5-> 

*v*i7-ffi^TE«:gwiMBia8i oicflae*tu 

81 0^6t±l7D*tl5h5-y*>-9x5-fi^TEtt. 

[0053] a&i°)8i 21*. A^jffi? aicy-rviais 
5frsma*n5uvx*v-itti#Ls*Mj8M:tu a 



b (c 0 U^U©fi^!b^$gi-tl5o *- ratt u 
5?X*1 3*6©*-RI^MDtf *L" T'&ZtZiZ 
its <HBB1 2»i, AWWafflUcBlTTs W>0 
tt5^6a»*ft*U>X-t W«#L S«£IHMSIsl 
SS1 OlcftteU *-KRCUS?X*1 3*6©*- K 
I^MDflt "H" «MMIt A 

W»b«CBi:T. 0 U^il/©fi9«SWiWslB6 

[0 0 5 4] 3ttr-v?7-yX3T'©UVX-b>-9- 
ffi*LS©£jft«3& 3feey*7yX3lcj&i;T-« 
ttl>3t$St»©?&»J. ->AxAU>hP— 5tt> ftx 
-fA7g^©m^*ONjn5<!:, ^-KiSSUv^X? 
1 3lcgW3ta;t*S»^i:©Cftl6^©a»6n 
fct- KjMBE**1*. 

[0 0 5 5] »JC, C©£fflgflg©f|{E£tW!B?-3tt\ 

**\ u>x-bv9-ft^LStf^sit7 l cie (bps, #e 

[0 0 5 6] #fi»3tiCU>X-b>1t«*LS-pa5*» 
5>Xx^a VI* KSJ£U>»A$ri 3* 
*L" C(Z>fc& W&0B1 1. 1 2«i: 

tKXWWalc«jy «*>*©?» MttJMflls]B6©E 

lEA^sg? (-) ictt, oKjwflw, mmm^m 
bi o©siiA2itt? (-) ic«> y-r>0B5*6ai' 
atrtisuvx-tvtfflWL s**«ttis*ti*. 

[0 0 5 7] ■2ttH1©»fr«WMKMnicmr7 

fcs WT©K9i?l*» 3fetfy*7yX3fcttLT**ttU 
VX2tf-3£EBa»tUVX->7 h LTk*«&7«, 
[0 0 5 8] Z£T\ H31CJ:»J, H 2 T©&35©fi4§- 

[0 0 5 9] H3 (a) BB2 7©fi^ffiSla]B4*6 
B***l*h5»*>yi5-fll*TiE*a*rt©T* 
oT. EF^A, B, CSfcftT-rX^I (HI) ©ft£ 
»**SSoTt^t,©<!:LTtey, C©fc©, EFa) 
A, B, CSlCt-5->*>^l5-ffi^TE©»lB*S 
ftoTl**. CCT\ EIBBT?3fcyVX*1©)fcfiif* 
tflii&St©^ «fc» CWEHBT 8 ©!*^** 
Vfi^-OTTEffliiBX, aat*7-by Hid? 
S'A SBX*»pfiStr*. Sfcs EF^Ati, EF£ 
B(Cik^T> 3tr r -f^-J'1©JtSW$*1/2T'«5 < t 
©d:rSo £<Dtctt). h5y*>^i5-flt*TE©« 

1 ©3UE«*©C««S^«©?. 0. 5dt§9 
EF^C. (iEF^Btcib^ ^x-rA 
^1©3tSM$*M. 5fSTa6«t»©tr*. C©ft 
46, h5y*V^l5-«*TE©a«tt1. 5Xt% 

[0 0 6 0] 03 (b) tt^fiiwescuvx-trv+hw 
l s©a»B*s%rt.©T**. ci:t\ wdvtTv? 

3lc5tLT3*aU>X23b' : ->7 h LTC^©T\ d©U 
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[0 06 1] 03 (c) tt?4>®i&5fr5liit)1;n% 

L^tOiU -j£®Es<aU>X*V+HI^LStf>r 
-T 5 KA73* tt*<0T% ^OifcTJ&J&ttftE*^ 

So 

[0 0 6 2] 03 (d) tt^£*J*ii&JJ»l2]8& 9^6**1 
JtlS h z> V* V^X5-fl^T E<D&JB£;jVrt,<DT' 
£S. qT£fl»!6l0l5]a9-7tt. P E 

*#U><!:3rU:tt. K5'y*>^"x5— ff^TE£/h£< 
U ^SS^M^PEtf/J^l^lCtt, K5->*> 
-7"l7-fl^TE^*$< U h7^*>^X7-fi^ 
TE0&M*S91MIXU:ei,<r3. Ctlld:»K E 
Fi3A~C4>iI-;fc*7-tr-y Mi, -£®Ed<!:&S„ 

[0 0 6 3] 113 (e) ttSttHNBIsIB 1 Ot^&tltE 
ttS h^'y + V^I^-ft^TE^iS^^-rtCDT'S 
So SWMfflsIBl Ott, i3£f!H»&»slB9fr6tt|g 
*n*h5y*V?x5-fl»TE (S3 (d) ) frS 
y-f 5 fr6W£*ftS#EJB3fcitU>X-fe>+Ht 
§LS (03 (c) ) £«frTS©T\ SBKHBIalBl 
OfrbtBftS-ttS h5-y*V?'i5Hl^TElis 03 

(e) K^r^tc ffiigx, wstty-tv 

[0 0 6 4] :klC, U>X*>"?«^LStfg«ft3 

So 

[0 0 6 5] ■iicsivr. uvx-trv+Hi^LSffs 

M3H@C7B«m. ->Xx^3> hP-^tt^- KKfi 
U5>X*1 31C "H" £sS£fSo 
11.1 2«tt,[cX*«Tbtc«y«it>y» SIMM 
B3SI 6 <7)5fEA7J$ifi? (-) \Z\t, 94 V[s]8&5#5!fj 
73**1* UVX-feVlrfl^LStfs SttKHBslBl 0© 

sKA^isB? (-) let*, o u^/uoft^^^flae* 
*is 0 

[ o o 6 6 ] b 1 Kmrmmm<r>m^^mT-mm 

0»*IB4KSU H4*ffl^TC©*!WBI8© 

[0 0 6 7] 04(Cfc^Ttt> H2«)ttH£l3tt(c % Jfc 
e-y * 7* y X3 left LZttm U >X 2 a felt 

->7 KLTl^tCDi-rs, C©£#©04U:*5W-S& 
g&©fl^©i6fl5£0 5 K^-To 

[0 0 6 8] 05 (a) l*ffl««Ulla]tt4 (04) fr£ 

»A 03 (a) K;K*"l*5y*>?x5Hl*TE£ra 
[0 0 6 9] 05 (b) ttffl^W!EI»4ic6ai**n 



S£ftftiC©U>X-ty+Hi^L S©2»B£^? t©T* 
£So CC?, 3fetfy*7yX3lc8LT»»U:/X2 
#UVX->7 h LTV5©T\ C©UVX-fe V+ttt#L 
SW, *©v7h»aSUfcmE££Sjb\ fi»3tSC? 
£i$3-*lT^S©T\ ftx-rXvl©^^©!^* 
gttSo C©fc«K C©1BJEW\ EF^AT'0. 5 s, E 
IBBT'S, EF^cT'1. 5sT-$5 0 
[0 0 7 0] 05 (c) tty-r>SB5 6^ai7D3'n5 
UVX*>WfLS©»fB£mi-i©T*&So 
T\ y-T>lslB5tt, 03©iftB.8<t|5]*i(C, ?4y6/ 
stfi§£3-*UVSt>©<!:LT, 05 (b) KtjVTUV 

x^v+Ht^LStfeasarns©-?. *<D&t>mEt>m 

rSATO. 5d, EF^BTd. ElfflcT'1. 5d<fc& 

So 

[0071] 05 (d) tts»ii*ii£iB6freiiJ73*n 

S h-7 7*>-7*X7-fi^T E©&flJ£ijvf *>©?£ 
So S»lii|l0B6fi«05 (a) K;jVrh7y*V-7"X 

5-(i^te6^05 (c) icsry-fviaa^sfiae 

3tiSU>X*>tMI^LS#SIITS©-C\ h^-v* 
Vyx5—fl»TE ©131*7** htf0<fc&So 

[0072] 05 (e) it*jmimm®&9&e>mti 

*nS h5'>*>^x5— E<Dm}^mti<oz- 
tiS h5y*>-7"x5-«^TE©iitg£»ttI4IXU: 

§ l J8P'3"So 

[0 0 7 3] J-X±<DJ:5lc, #5»3t3U>X-b>1t« 
?LS?&34l&tci** 03 (e) [t^Ufctdlc, M 
BjiifliESS 1 0frSaJ7l£tiS K5y*>^x5-fll4 
TEtfiKlsx. mmy-n-y ho©ffi4f<tssu £3t 
^5CUyX-trV9-ii^LS7S5^(::«. 05 (e) 
lC/TXfc<t3tC 5JSfiJ}#»|5]B9A^*73*n5 h 
^•y+V^x^-fi^TEA^jpitsX. B3tt*7-feyh0 
<t^5o 02SO*047fi> t^tlfcCtlS© 

B3S*7*-> h 0<7> h^ + V^x^-fi^T 
E««h5-y*>7*»J»[ell»7tc««g*n5««tSoT 
L^o c<Dfc«>s h5-y*>7"1r-#;b-XttSM©y 

[0 0 7 4] W±©<fc-5lt. C©*l©WiWB«ITtt. 
U >X-ti V+J-fl^ L S ©£JS75 SCtCJS CT, RT£?Jtl&l 
ffl)Is]B9(DA73B5> $fc«aj73«©h7-y*V7'x5- 

enrfcUs emcefcy. u>XHz>^i^Lso^fiE 
7t7 h*i*u ^h77*>^- ?pj u- x^m 

[0075] 06 tt*5|Bflic t fc 5 h 5 y * > fWJWKH 
<7)m2CD^ffifK^Tx-rXP-y707«-pT. 14, 1 
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[oo7 6] z.<om2O)ntmm&mucinLtcm-\0 
nwvmtcttzz&i^ m i kr£u-?x9 

1 3W)&®&-\ 1. 1 2<Dttfcy»C. •{rWUlKl 
4, 1 56^1Stt6tlTl^^T'^5. 
[0 0 7 7] B6fcfcVT> -ir'T V0B1 4 ti, -€"CD>r 

n?> u vx-tv-yft^ l s KHfjeoy'r ltsk 

«MS0B6©ElsA7J8i? (-) IcttJg-TSo y-fVH 
Bl 5t>* *©y*>flttttf5/Xx/»a>ha-5U:J: 
■3TH3£**U C©y<>0B5 #5^73**1* UVX 

0©5tEA7Jiir? (-) icflasr*. 
[0 0 7 8] JX±a>ttj8(;:£^T. u>X-fev+Hi^L 
S ©£rt£iCtf #E»3fc3-p***£fcl** y-f VBB 

1 4ic -o" y<r>BBi sic *r **«»sr 
r«Hra@84ii8&i3i;isi84iiJ8&&3. sfc, u>x 

1 51C "0" ***8Kf*. CftlC«fct). ±IB«1© 

*ij$<tft5<, 

[0 0 7 9] C«)J:?lc, C0>B20>ftfflBir?& El 

1 \zmLt&\<onimt&T°v>v)ffls\m 1 , 1 2*y 

•<V0»1 4, 1 Slct^iiirtlc, i^>x-t>+Hi^ 
LS0^/5E735ClctSUTx y-f>0B1 4, 1 5«>tt& 

#t*ttttK "o" . "i " iciftier s cticj:y» «i 

[0 0 8 0] fti>\ C©m2©HSBB^T*B. EI7K* 

y-r >Eis& 5 . 14 <D»^y-< vbsbb Litmna i 

[008 1] *lc, *»B©B3©SBW6IIU:o^TI» 
[0 0 8 2] EWatty-fX^atBiLTtt. S&tt© 

*><?%m&mt lt«\ jtKRWLfcD p pa^ 1 e 

-2*Xv 5>a://Wi©flMeatt© 3 Xtfv hjfcfcfcttJE 
S-tfSi&gtf&a,, CC?, 3A#yf>&li, #T-rX 

©rhfcfiHf SE3fct7-fev t-6^iLi&L\ *©fc 



atttf£Sftl\. 
[0 0 8 3] H8ttfr&«%r<rX?SIWcfca£qrilg 
ft*»fflcJ:S h5y*V?WW8B©S3©*i»Bffi 
ftStr^ay^HTB-sT. 1 6, 1 7tt<a]ftl2]Bx 1 
8 \t=E- KR£ U vX$ T'fe U.HI It»l6r*ffl»J= 

[0 0 8 4] C©B3©gttk$tt#B1lcii*riRl©II 
fflBS&JI&SAIi, 2A7]©W&Is]B1 1, 12A\ 
3A7J©lZJgSl£]Bl 6, 1 7IC»bo.mj5i:, 2 {I 
*BB6rII6*«- KB£US?X* 1 3 3 te£iS3£nJt& 
ft*- KWEU5>X* 1 8fcSfcoTl"££T-£3. 

[0 0 8 5] H8lc£t^T, «Jft[s]Bl 6. 1 7ttU H 
1££l*«10iM9lBl 1. 1 2(CXA«?c««A^:« 
jSfcftLTfcU. tt&BBI 6, 1 7<DA73^?a, b 
fctt> El 1 (C£l*3«3ftls]B 1 1, 12£@i;fi#tfflt 
IStftU ^SSBSSI 6, 1 7©A2MKF cfctt, 0L^ 

[0 0 8 6] *-Ktt!£US>X$M 8W\ 
WflHCT***£*fctt, "0"^ ©t- KWMD*U23 

Fx-* tfi&iestu uvx-bv^ffi* 

L StfEltJlHC-pS« t*fctt s ' 1 " ©*- Kft«M 

"2" ©*-Kft#MDS:ai7Df %«J:5ttt- 

[0 0 8 7] W&BSSI 6. 1 7tt.ht.lC. KKfi 
Uv>X$1 S^S^Ti'tLS^-Kfl^MD/^ "0" © 

t*) lCtt> A*«TFaK» €-Kft?MD# "1" © 
t$ UVX-bVtHi^LS#S«Jt3?**t 
tCtt, A73SS?blC, t-h'ffi§MDtf "2" <D£ 
t (BP*. h7y*>^l5HI#TE 0£dm#3 

[0088] «±©«iaic«j:y» u>x-t>+m^Ls 

^KH^TSSt^lCtts t-K«#MD# "0" 
7»5©T\ «JSS0B1 4, 1 5tti:t,lcA73J85?alc 

«j y «*» y » b 8 tc^rm 3 <omtmmm umLtc 

m 1 ©HS6ffJ§|CDE] 2 ?^ L^«ffllslB^l^te}lBlB4l 

fig-tft^. uvx-bv-y-fli^Ls^fiitJtaT* 

Sh^lctt, t-Kfl^MD^ "1" T'65©T\ 
OBI 4. 1 5(4tt,tCA*«?bU:«jy*by. H8 
^tS3©ISfflSB«ttB 1 KSLfcBl ©HSUBSI© 
U4T^Lfc^ffi[H]Bh|ll«|(7)[2]B*ifi£i:ft5o of 
U» ^-K«*MDfl« "0" *fctt "1" ©i*tCtt, 
El 1 tc^L/tm 1 ©HSgJK«<hl5l«ft^tftSa)T% 
h5y*>^i5-fl#TEOSat*7-b-> h©l$£<!: 
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h 5 vf-yvv-xn-fommvjyowszt&m 

[0 0 8 9] h 5 y * > 7x 5 -<I^ T E <D£ 

Dtt *2" T*£3<OT\ SJ&SSgl 4, 1 SlttWCA 

E*\ Pl^i»jai|l]i89lC«fcy, S£E*J*»t*tPE 
tciSCTfiililiJffllS-tlTgtigiliiXii^y. h5y*> 
^"$"Jffll[sIK7li:«±$gjn5Il]iSt§fiE<!:%5o h 
5y*>7*x5-(f^TE©iI-;ift*7-fey 

[0090] &i>\ ssic^-rmsoiijsj&eT'©*- 
6 icmtrcm 2 <DmmmT?<< y®& s y 

fil£ "0" lcLrc£1*<Dffil$,tm%T:-&>). $tc. 07 

izjn Ltcm 2 nnmmmnm.wMT'O'fj viass 1 4 . 

1 5<DfS£4-VVffi£<hfclC "0" (CLfci^O^i: 
tlllllT^^o OSclK 06&tf07?©'{r'f'>lElS&<D 

^y-rvfi^it^icisuT "0° ^e^-rsciiicj: 

[0 09 1] ±E©»3 0j|«JBttT»l*» w&ia 
816, 1 7^3A^i-T^c:^:lc < j:y x 5fe<DSl. m 
2©SttBB»©ilMMi:i]|]*T» h5y*V7"x5-fi^ 

TE©iia*7-by h*»*Lat^-Kt»wer*c 

[0092] 

\-5v*yy)i-7?4yft-'i£trz%Sio\z&®*m 

[0ffl©fB»fcl»IB] 

[B 1 ] *«WH:«fcS h 5 y *>7"IMW6M<J!>» 1 OH 

mmmtttyu y ^htss. 

[02] UyX-fe>Wi^#S»3ta?*St*05H 



[0 3 ] B 2 Lfc^fiBBaTWSfflca^mf a 
[B4] U>X*>1flI#tffiW3fca-e«*£*©H1 

T-^-rm i «>nt&gffia>9fis«iiUMiijs«^r 7*0 * 7 

BT-2&5„ 

[B5] H4(CCTLfc^BBTO&00!>fl9&aOTft 
JBBT'fe^o 

[B 6 ] *8f8lc J: 5 h 5 y * >?M0SH«>ft 2 <DH 
ffl&n%mT7o y 7BT'SSo 

[B7] B6fC^Lfc»2(0SlttJE»<0-aJB«i*3if 
7 r Py7BT*£5. 

(B 8 ] *£&(«: J: « h 5 y * V 7"$iJffilgB<D!g 3 <DH 
WB»*^-r7*Py7Bf«*. 

[B 9 ] K 5 y *V$ p x5-fl»©£fiB£SCtf 3 X#* 
h7j^T'£5i: £ ©0 8 3 ©Hffifl$tg<Z>3HiBi& 

BK«fiS*^-r7 r P y 7B?£3. 

[B10] DPP*SKJ:oT4a**iah5y*vy' 

x^-fli^sstawBBTass. 

IB1 11 ft7VX7<D*Yve-^0£Wftfr6*#S 

[HI 2] h5'>*>^i5-fi^6aa*7-ty h 
h 5 y * >7l?J»«Bfl!)HJ!*5t-r 7* 

Py70T*£3„ 

(Bl 3] iBf«fi*!lfflWSCK«i:*8e*Oh5y*>y 
*«WM©-t0!I* 5** 7'P y 7 0?3o *. 

1 #T-fX7 

2 MMisyX 

3 Wdv^Tv? 

4 fi^aynass 

5 y-rvB» 

6 SK4NBIsl8 

7 h5y*Vf*JW0» 
8 

9 ?£HftJfl(BB!S 

10 SWitBlBliS 
11,12 SJ&ESS 
13 t-KIS^UvX* 
1 4, 1 5 y< V08 

1 6, 1 7 tiHfeBB 
18 *-KK3tU5?X* 
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